Adeno-associated virus DNA replication is induced by genes that are essential for HSV-1 DNA synthesis.
Adeno-associated virus (AAV) DNA replication is not detectable unless cells are coinfected with a helper adenovirus (Ad) or herpesvirus or unless AAV infection is carried out in certain established cell lines that have been treated with various metabolic inhibitors or uv irradiation. In helper-dependent infections, it has been shown that AAV DNA synthesis depends on one or more early Ad genes, whereas little is known concerning any herpesvirus gene that promotes AAV DNA synthesis. In this study we tested the ability of four cloned Xbal fragments of herpes simplex virus type 1 (HSV-1) DNA to induce AAV DNA synthesis in Vero cells. Cotransfections, which were carried out with pAV1 (an infectious AAV2 plasmid), revealed that AAV DNA synthesis could be optimally induced by three of these clones (C,D, and F) plus a clone of the HSV-1 ICP4 (IE 175) gene. ICP4, an immediate early gene, was presumably required to activate expression of other HSV genes. To help identify the additionally needed HSV genes, we tested Xbal C,D, and F subclones that contain genes previously found necessary for origin-dependent HSV DNA synthesis and found that at least five of these genes (UL 5, 8, 9, 29, and 30) contributed to the induction of AAV DNA synthesis. In contrast to their absolute requirement for HSV DNA synthesis, none of these genes were strictly necessary for AAV DNA replication. Because they are all known to specify proteins that are directly involved in HSV DNA synthesis, our results suggest that some or all of their products also may directly participate in the replication of AAV DNA.